Human pulp-derived cells immortalized with Simian Virus 40 T-antigen.
Primary cells in culture have a limited capacity to divide and soon reach a non-proliferative state. This cellular senescence limits the investigation of cells derived from human pulp concerning cellular pathways, gene regulation, mechanisms of dentin formation, or responses to material exposure. To overcome this problem, primary human pulp-derived cells were established and transfected with a plasmid containing coding sequences of Simian Virus 40 (SV40) large T-antigen. This resulted in the establishment of several cell clones showing an extension of life span. Expression of T-antigen transcripts and protein was verified by reverse transcription-polymerase chain reaction (RT-PCR) and immunohistochemistry. Primary human pulp cells were cultured until senescence (i.e. up to passage 7) and transfected cells could be cultured to passage 18 after transfection, when a cellular crisis with massive cell death occurred. One clone escaped from crisis and has been maintained in culture for 55 wk. Experiments were performed to characterize transfected cells in comparison to primary cells. Cell morphology and proliferation were analyzed, and expression of cell-specific gene transcripts and proteins (including collagen types I and III, alkaline phosphatase, bone sialoprotein, osteocalcin, and dentin sialophosphoprotein and dentin matrix protein I) was detected by RT-PCR and immunohistochemistry. Transfection of human pulp-derived cells resulted in an immortalized cell line retaining many of the phenotypic characteristics observed in primary cells.